Secondary electron images obtained using variable pressure SEM (VPSEM) and the elevated pressure SEM (ESEM) have lower resolution than their conventional high vacuum counterparts, as noted by all manufacturers. Anecdotally the images also lack the typical 3-D character of SEM. Modelling [1] indicates a variable but generally high BSE contribution to the VPSEM images however this is also true of chamber-mounted, Everhardt-Thornley style secondary electron detectors.
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Analysis of the SE images, using FFT techniques [2] , confirm the lower resolution of the VPSEM and ESEM images relative to those collected using in-column and chamber-mounted SED in high vacuum SEM [3] (fig. 1 ). The scatter of the primary electron beam by gas in the specimen chamber has been generally accepted as the cause of the lower resolution, although there is no specific data in the literature relating specifically to the image resolution. The VPSEM and ESEM images also show a directional sensitivity and the lack of the typical 'edge-highlighting', as noted earlier ( fig. 2 ).
In review of the recent data in this area, it is also noted that:
(i) the high resolution component in SE images is the SE1 signal, a very low energy signal [4], (ii) in VPSEM conditions, x-ray data show that electron landing energies are increased by up to 100v by the presence of a positive ion cloud above the sample surface [5], and (iii) a positive ion sink (widget) above the sample improves imaging quality [6] .
A hypothesis is that the positive ion cloud, formed by the electron gas cascade to the positively biased GSE detector, acts as a dynamic energy filter on the emitted SE signal. The degree of loss of the low energy SE will be affected by most operating conditions, as is well described for the gas amplification, because the ion cloud is effectively the reciprocal product of the electron-gas interactions. The higher energy SE and BSE will be unaffected by the ion field strengths.
The hypothesis then suggests that SE images under VPSEM and/or ESEM conditions must be lower resolution, unless the ion cloud effects can be avoided. This effect is relatively independent of sample conductivity as the energy filtering occurs above the surface. One experiment in support of this has been to image an insulator surface at high water pressure and progressively reducing the sample temperature. At the dew point the image brightness increases significantly as a condensed water layer devlops as a conductive layer. This layer then eliminates the suppression of SE emission by (negative) surface charging. However the energy filtering remains as the ion cloud is av=bove the surface and the image detail still does not match conventional SEM. 
